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(54) Vehicle steering column 

(57) The vehicle steering column (1 0) has a rake ad- 
justment and a telescope adjustment. The adjustment 
mechanism includes a compression bracket (28) with a 
telescope slot (34), a rake bracket (38) with a rake slot 
(42) and a rake bolt (54) that passes through the tele- 
scope slot (34) and the rake slot (42). A wedge lock (68) 
is mounted on the rake bolt (54) and positioned in the 
rake slot (42) and the telescope slot (34). Rake and tel- 


escope teeth (74) and (72) on the wedge lock (68) are 
held out of engagement with a rake tooth rack (58) and 
a telescope tooth rack (64) during rake and telescope 
adjustment. The rake bolt (54) is tightened to hold a se- 
lected adjustment position and the telescope teeth (72) 
on the wedge lock (68) engage the telescope tooth rack 
(64). During a collision the rake teeth (74) on the wedge 
lock (68) are moved into engagement with the rake tooth 
rack (58) to fix the rake and telescope adjustments. 
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Description 

FIELD OF THE INVENTION 

[0001] This invention relates generally to lock sys- 
tems for steering columns and more particularly to those 
which selectively lock the column against tilt or rake and 
telescoping movements in the invent of a collision. 

BACKGROUND OF THE INVENTION 

[0002] Land vehicles manufactured today are fre- 
quently equipped with convenience features as well as 
safety features. The convenience features include 
steering columns with tilt adjustments, rake adjustments 
and telescope adjustments. These adjustments can be 
stepped adjustments or infinitely variable adjustments. 
The safety features include air bags and energy absorp- 
tion devices. An air bag for a vehicle driver is generally 
mounted in the steering wheel. Energy absorption de- 
vices for drivers include mechanisms that permit a con- 
trolled collapse of the steering column. 
[0003] Steering wheel mounted air bags are designed 
to deploy in the event of a collision to provide protection 
to the driver. It is desirable that the column remain fixed 
in the position of adjustment selected by the driver 
throughout the event of the collision to afford maximum 
performance and protection offered by the air bag. In 
addition to the airbag, adjustable position columns are 
typically fitted with energy absorption ("EA") systems, 
which may take the form of deformable energy absorb- 
ing straps or the like, that allow the column to collapse 
during a collision at a controlled rate when impacted by 
the driver to offer added protection to the driver. It is best 
that the column remain locked in the adjusted position 
and not slip to afford maximum performance of the EA 
system. 

[0004] Steering columns with infinitely variable rake 
and telescope adjustments rely upon friction to maintain 
selected positions of adjustment. During normal opera- 
tion and in atypical collision, the friction is generally suf- 
ficient to hold the adjustment systems against slippage. 
However, the frictional locking system does not provide 
a positive mechanical lock that would preclude move- 
ment of the adjustment parts u nder extreme conditions 
where the impact force on the column may be very high. 

SUMMARY OF THE INVENTION 

[0005] A locking system for an adjustable steering col- 
umn according to the invention comprises at least one 
toothed rack and at least one associated toothed locking 
device movable selectively into engagement with the 
toothed rack. The locking device is normally supported 
out of engagement with the toothed rack to permit usual 
adjustment of the column, but is movable into meshing 
tooth-to-tooth locking engagement with the teeth of the 
rack in response to an applied impact force on the col- 


umn by the driver during a collision event to positively 
lock the column against inadvertent adjustment during 
controlled collapse of the column. 
[0006] According to a further aspect of the invention. 

s the locking system is for a column having rake and tel- . 
escoping adjustment features and includes a rack as- 
sociated with the relatively movable telescoping adjust- 
ment components of the column and a rack associated 
with the relatively movable rake adjustment compo- 

10 nents of the column. Also included is a toothed locking 
device associated with the racks which is selectively 
movable into positive locking engagement in response 
to the applied impact load on the column to preclude 
both rake and telescoping movements of the column 

15 during the controlled collapse of the column in a collision 
event. 

[0007] According to still a further aspect of the inven- 
tion, the racks associated with the relatively movable 
rake and telescoping components are arrange adjacent 
20 one another and the locking device comprises a com- 
mon locking element having teeth engagable with the 
teeth of both the rake and telescoping racks so as to 
simultaneously prevent both rake and telescoping 
movements when engaged. 
25 [0008] According to still a further aspect of the inven- 
tion, the set of rack teeth of the rake and telescoping 
racks are disposed at an acute angle and the teeth of 
the common locking element are likewise set at an acute 
angle such that the locking element is forced into 
30 wedged locking engagement with the racks to enhance 
the locking power of the locking system. 
[0009] According to a preferred embodiment of the in- 
vention, the steering column includes a jacket assembly 
having a lower jacket and an upper jacket that telescop- 
35 ically receives the lower jacket. A telescopic steering 
shaft is journalled in the jacket assembly. A rake support 
on the lower end of the lower jacket pivotally supports 
the vehicle steering column for pivotal movement about 
a transverse horizontal rake axis. A compression brack- 
40 et fixed to the upper jacket has at least one telescope 
slot. At least one rake bracket, for supporting the com- 
pression bracket has a rake slot. A rake bolt passes 
through the rake slot and the at least one telescope slot 
and is tightened to frictionally hold a rake position and 
45 a telescope position. A rake tooth rack in the rake slot 
faces away from the rake axis and extends upward and 
rearwardly away from the rake axis. A telescope tooth 
rack in the at least one telescope slot is substantially 
parallel to the steering shaft and faces upwardly. A 
so wedge lock on the rake bolt has a plurality of telescope 
teeth engagable with the telescope tooth rack and has 
a plurality of rake teeth engagable with the rake tooth 
rack. A connection between the rake bolt and the wedge 
lock permits the wedge lock telescope teeth to move into 
55 engagement with the telescope tooth rack in response 
to rotation of the rake bolt in a direction that tightens the 
rake bolt. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] These and other features and advantages of 
the present invention will become more readily appreci- 
ated when considered in connection with the following s 
detailed description and appended drawings, wherein: 

Figure 1 is a perspective view of a steering column 
with rake and telescope adjustment and a wedge 
tooth lock; 

Figure 2 is an expanded view of the rake and tele- 
scope adjustment assemblies and the wedge tooth 
lock; 

Figure 3 is a perspective view of the rake brackets 
with the left side rake bracket expanded and the 
right side rake bracket assembled; 
Figure 4 is an enlarged sectional view of a rake bolt 
and a wedge lock in an undamped position with 
parts broken away; 

Figure 5 is an enlarged sectional view of the rake 
bolt and a wedge lock in a clamped position with 
parts broken away; and 

Figure 6 is an enlarged sectional view of the rake 
bolt and a wedge lock in a locked position after the 
rake bolt retainer has fractured. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0011] The steering column 10, for an automotive ve- 
hicle, has a jacket assembly 12 with a lower jacket 14 
and an upper jacket 16. The forward end of the lower 
jacket 14 has a rake support 17 with trunnions 18 and 
20 that receive a pin which pivotally attaches the steer- 
ing column 10 to a vehicle frame for pivotal movement 
about a transverse horizontal rake axis 62. The lower 
jacket 14 is telescopically received in the upper jacket 
16. A steering shaft 22 is journalled in the jacket assem- 
bly 12. To accommodate telescopic movement of the up- 
per jacket 16 relative to the lower jacket 14, the steering 
shaft 22 is also telescopic. A steering wheel (not shown) 
has splines which engage the splines 24 on the shaft 
22. A nut engages the threads 26 to secure a steering 
wheel to the shaft 22. 

[0012] A compression bracket 28 is welded to the up- 
per jacket 16. Vertical side walis 30 and 32 have tele- 
scope slots 34 and 36. A left side rake bracket 38 has 
a vertical side wall 40 with a rake slot 42. A right side 
rake bracket 44 has a vertical side wall 46 with a rake 
slot 48. A left side rake bracket 38 is clamped to the 
vehicle body frame by a bolt (not shown) that passes 
through the anchor bolt passage 50. The right side rake 
bracket 44 is clamped to the vehicle body frame by a 
bolt (not shown) that passes through an anchor bolt pas- 
sage 52, in a position spaced from the left side rake 
bracket 38. The compression bracket 28 is positioned 
between the side wall 40 of the left side rake bracket 38 
and the side wall 46 of the right side rake bracket 44. A 


rake bolt 54 passes through the rake slot 42, the tele- 
scope slot 34, the telescope slot 36 and the rake slot 48. 
A triple lead rake nut 56 screws onto one end of the rake 
bolt 54. When the rake bolt 54 and the nut 56 are tight- 
ened, the compression bracket 28 is held in a fixed po- 
sition by friction. By loosening the rake bolt 54 and nut 
56, the friction forces on the compression bracket 28 are 
reduced and the rake and telescope positions can be 
changed to any position within the rake range and within 
the telescope range. When the steering wheel is in the 
desired position the rake bolt 54 and nut 56 are tight- 
ened to clamp the steering column 10 in the selected 
position. 

[0013] Steering columns 10 are generally equipped 
with air bags and energy absorption devices to protect 
drivers in collisions. Forthese protective devices to work 
properly the rake positions and the telescope positions 
should remain substantially fixed during a collision. The 
friction forces that result from tightening the rake bolt 54 
and nut 56 may be insufficient to hold the steering col- 
umn 1 0 in the selected rake position and telescope po- 
sition . A lock system that locks the telescope adjustment 
as well as the rake adjustment is described below. 
[001 4] The rake slots 42 and 48 have rake tooth racks 
58 and 60 on their front edges. These rake tooth racks 
58 and 60 extend upward and radially outward relative 
to the rake axis 62. The telescope slots 34 and 36 have 
telescope tooth racks 64 and 66 on their lower edge. A 
left wedge lock 68 is mounted on the rake bolt 54 and 
positioned in the rake slot 42 and the telescope slot 34. 
A right wedge lock 70 is mounted on the rake bolt 54 
and positioned in the telescope slot 36 and the rake slot 
48. The left wedge lock 68 has downwardly facing tele- 
scope teeth 72 and forwardly facing rake teeth 74. The 
right wedge lock 70 has downwardly facing telescope 
teeth 76 and forwardly facing rake teeth 78. A sleeve 80 
on the rake bolt 54 maintains the required separation 
between the wedge locks 68 and 70. 
[0015] A first rake bolt retainer 82 is secured to the 
nut 56 by a fastener 84. The retainer 82 has a lip 86 
which slides on a surface 88 on the side wall 46, keeps 
the nut 56 from rotating, and holds the rake teeth 78 
from engaging rake tooth rack 60 in the rake slot 48. A 
second rake bolt retainer 90 slides over a thrust bearing 
92 and a washer 94 on the rake bolt 54. A lip 96 on the 
second rake bolt retainer 90 slides on a surface 98 on 
the side wall 40 and holds the rake teeth 74 on the left 
wedge lock 68 from engaging the rake tooth rack 58 in 
the rake slot 42. 

[0016] The rake bolt 54 has a flat surface 100 as 
shown in Figures 4-6. The wedge locks 68 and 70 also 
have a bore flat surface 102. When the rake bolt 54 is 
unlocked, the wedge locks 68 and 70 are raised relative 
to the rake bolt axis of rotation 1 04 and the telescope 
teeth 72 and 76 on the wedge locks 68 and 70 are out 
of engagement with a telescope tooth racks 64 and 66. 
When the rake bolt is rotated to a locked position as 
shown in Figure 5, the flat surface on the rake bolt 54 is 


15 


20 


25 


30 


35 


40 


45 


50 


3 


BNSDOCID: <EP 1093990A2_I_> 


5 


EP 1 093 990 A2 


6 


moved into radial alignment with the bore flat surface 
1 02 in the wedge locks 68 and 70. This frees the wedge 
locks 68 and 70 to move downward. Spring fingers 1 06 
and 108 mounted on the wedge locks 58 and 70 ensure 
that the telescope teeth 72 and 76 move into engage- 
ment with the telescope tooth racks 64 and 66. In this 
position, a forward force on the steering column 10 
which is sufficient to overcome the friction forces be- 
tween the rake brackets 38 and 44 and the compression 
bracket 28 and fracture the rake bolt retainers 82 and 
90 and move the rake teeth 74 and 78 on the wedge 
locks 68 and 70 into engagement with the rake tooth 
racks 58 and 60 in the rake slots 42 and 48. In this po- 
sition, the wedge locks 68 and 70 prevent movement 
between the rake brackets 38 and 44 and the compres- 
sion bracket 28. Total movement between the rake 
brackets 38 and 44 and the compression bracket 28 dur- 
ing a collision is substantially less than one quarter of 
an inch. 

[0017] The coil springs 110 and 111 have arms 112 
and 114 that contact the rake bolt retainers 82 and 90 
and urge them upward. Coil springs 110 and 111 also 
have short arms 116 and 118 that are anchored to the 
rake brackets 38 and 44. The purpose of the coil springs 
116 and 118 is support the steering column jacket as- 
sembly 12 when the rake bolt 54 is loosened and keep 
the steering wheel from falling on a person. Since the 
coil springs 110 and 111 act on the rake bolt retainers 
82 and 90 as well as the rake bolt 54, they move the 
telescope teeth 72 and 76 out of engagement with the 
tooth racks 64 and 66 when the rake bolt is loosened for 
steering column adjustment. 

[0018] The compression bracket 28 includes a stop 
arm 120 which contacts the rake bolt retainer 90 to limit 
rearward telescopic adjustment of the upper jacket 16 
of the jacket assembly 12. 

[001 9] The left side rake bracket 38 and the right side 
rake bracket 44 include breakaway capsules 122 and 
124. These breakaway capsules 122 and 124 remain 
attached to the vehicle body frame and the remainder 
of the rake brackets 38 and 44 separate from the cap- 
sules upon the application if a predetermined force to 
the jacket assembly 12. The predetermined force may 
occur during a collision. After separation of the rake 
brackets 38 and 44 from the breakaway capsules 122 
and 124, energy absorption straps 126 and 128 control 
forward movement of the upper jacket 16. An anchor 
end 130 of each strap 126 and 128 is clamped to the 
adjacent rake bracket 38 or 44 by a fastener 131 . The 
free end of each of the energy absorption strips 1 26 and 
128 passes through an energy absorption strap retainer 
1 32 or 1 34. The strap retainers 1 32 and 1 34 are secured 
to the breakaway capsules 122 and 124 respectively. 
As the straps 126 and 128 pass through the strap re- 
tainers 132 or 134 they are bent into an arc and then 
restraightened to absorb energy. 
[0020] The lips 86 and 96 on the first and second rake 
bolt retainers 82 and 90 hold the rake teeth 74 and the 


rake teeth 78 out of engagement with the rake tooth 
racks 58 and 60 during normal operation and use of the 
steering column 10. There is no physical guide that 
holds the rake bolt 54 adjacent to the upper side of the 

5 telescope slots 34 and 36. The coil springs 1 1 0 and 111, 
as explained above, exert a force on the rake bolt 54, 
through the first and second rake bolt retainers 82 and 
90 that generally position the rake bolt adjacent to the 
upper side of the telescope slots 34 and 36. 

10 [0021] A cam 1 40 is provided to ensure that the rake 
bolt 54 is positioned relative to the telescope tooth racks 
64 and 65. The cam 140 is integral with the sleeve 80 
which rotates with the rake bolt 54. The rake bolt 54 as 
shown in Figures 4, 5 and 6 has a noncircular cross sec- 

15 tion. The sleeve 80 has an internal passage with a shape 
that is substantially the same as the shape of the rake 
bolt 54 and prevents rotation of the sleeve 80 relative to 
the rake bolt. Rotation of the rake bolt 54 clockwise, as 
shown in Figure 4 to loosen the rake bolt, rotates the 

20 lobe 142 into contact with the bottom wall 144 of the 
compression bracket 28 and forces the rake bolt 54, left 
wedge lock 68 and the right wedge lock 70 away from 
the telescope tooth racks 64 and 66. In this position the 
wedge locks 68 and 70 do not interfere with telescopic 

25 adjustment of the steering column 10. Rotation of the 
rake bolt 54 counterclockwise, as shown in Figure 5 to 
tighten the rake bolt, moves the lobe 146 of the cam 140 
into contact with the upper transverse wall 148 of the 
compression bracket 28 and moves the rake bolt toward 

30 the telescope tooth racks 64 and 66. In this position the 
telescope teeth 72 and 76 on the wedge locks 68 and 
70 can move into engagement with the telescope tooth 
racks 64 and 66 as intended. 

[0022] During operation of the steering column 10, the 

35 rake bolt 54 is loosened and cammed away from the 
telescope tooth racks 64 and 66 by the cam 140. The 
telescope position and rake position are then adjusted. 
Following adjustment of the steering wheel and the 
steering shaft 22, the rake bolt 54 is tightened. Tighten- 

40 ing the rake bolt 54 causes the lobe 1 46 of the cam 1 40 
to move the rake bolt toward the telescope tooth racks 
64 and 66, frees the wedge locks 68 and 70 to move 
relative to the rake bolt, and compresses the compresr 
sion bracket 28 between the left and right side rake 

45 brackets 38 and 44. The spring fingers 1 06 and 1 08 on 
the wedge locks 68 and 70 move the telescope teeth 72 
and 76 into engagement with the telescope tooth racks 
64 and 66. Frictional forces between the left side rake 
bracket 38, the compression bracket 28 and the right 

so side rake bracket 44 maintain the chosen rake and tel- 
escope adjustments. 

[0023] A collision between a vehicle with the steering 
column 10 and a large or fast moving object will slow 
the vehicle and the driver will move forward toward the 
55 steering wheel. Force exerted on the steering wheel by 
the driver will tend to move the steering wheel forward. 
This force may also tend to move the steering wheel up- 
ward. The force on the steering wheel, if sufficiently 
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strong, will first overcome the frictional forces on the 
compression bracket 28 and slide the compression 
bracket forward relative to the left and right side rake 
brackets 38 and 44. The engagement of the telescope 
tooth racks 64 and 66 with the telescope teeth 72 and 
74 moves the left and right wedge locks 68 and 70 for- 
ward with the compression bracket 28. This forward 
movement of the wedge locks 68 and 70 and the rake 
bolt 54 fractures the first and second rake bolt retainers 
82 and 90 and moves the rake teeth 74 and 78 into en- 
gagement with the rake tooth racks 58 and 60. The first 
rake bolt retainer 82 fractures in at least one of the weak- 
ened areas 1 60 and 1 62 shown in Figure 2. The second 
rake bolt retainer 90 fractures in at least one of the weak- 
ened areas 1 64, 1 66 or 1 68. Up to this point total move- 
ment of the steering shaft 22 is less than 1/4 of an inch. 
[0024] An increased forward force on the steering 
shaft 22 will separate the left and right side rake bracket 
38 and 44 from the breakaway capsules 122 and 124. 
Upon separation between the rake brackets 38 and 44 
and the breakaway capsules 122 and 124, the energy 
absorption straps 1 26 and 1 28 will resist forward move- 
ment of the steering shaft 22 and absorb energy. 
[0025] Obviously, many modifications and variation of 
the present invention are possible in light of the above 
teachings. It is, therefore, to be understood that within 
the scope of the appended claims, the invention may be 
practiced otherwise than as specifically described. The 
invention is defined by the claims. 


3. 


10 4. 
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The system of claim 1 including at least a pair of 
said racks (28, 38 44). 

The system of claim 2 wherein one of the racks (28) 
is associated with relatively movable telescoping 
components of the column and the other of said 
racks (38, 44) is associated with relatively movable 
rake components of the column. 

The system of claim 4 wherein said locking device 
(54, 68, 70) includes teeth (72, 76; 74, 78) engaga- 
ble with said teeth (64, 58, 60) of said racks (28, 38, 
44) in response to application of the impact force to 
positively lock the column against telescoping and 
rake movements during the collision event. 

The system of claim 4 wherein said teeth (64, 58, 
60) of the racks (28, 38, 44) are arranged adjacent 
one another and said locking device includes at 
least one locking element (68, 70) having teeth (72, 
76; 74, 80) engagable with said teeth (64, 58, 60) 
of both of said racks (28, 38, 44). 

The system of claim 5 wherein said teeth (64, 58, 
60) of said racks (28, 38, 44) and said correspond- 
ing teeth (72, 76; 74, 80) of said locking element 
(68, 70) are disposed at an acute angle such that 
said locking element (68, 70) is forced into wedging 
locked engagement with said racks (28, 38, 44) by 
application of the impact force to the column. 


Claims 

1 . A locking system for an adjustable steering column 
having adjustment components which are relatively 
movable to permit adjustment in the position of the 
column, said locking system comprising: 

at least one rack (28, 38, 44) having a set of 
rack teeth (64, 58, 60) associated with the ad- 
justment components of the column; and 
at least one associated locking device (54, 68, 
70) having teeth (72, 76; 74, 78) supported dur- 
ing normal operation of the column out of lock- 
ing engagement with said teeth (64, 58, 60) of 
said rack (28, 38, 44) to permit normal adjust- 
ments of the column, and supported for move- 
ment into said locking engagement with said 
rack (28, 38, 44) in response to application of 
an impact force on the column in a collision 
event in a direction of collapse of the column to 
positively lock the adjustment components of 
the column against relative adjustment move- 
ment during application of the impact force to 
enable controlled collapse of the column with- 
out relative movement of the adjustment com- 
ponents. 


35 


40 


45 


50 
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7. The system of claim 1 including a retainer (82. 90) 
releasably supporting said locking device (54, 68, 
70) out of said engagement with said rack (28, 38, 
44) during normal operation of the column. 

8. The system of claim 7 wherein retainer (82, 90) is 
operative to release said locking device (54, 68, 70) 
in response to application of said impact force to 
permit said locking device (54, 68, 70) to move into 
said locking engagement. 

9. The system of claim 8 including a spring (106) act- 
ing on said locking device in opposition to said re- 
tainer (82, 90) to constantly urge said locking device 
(54, 68, 70) toward said locking engagement with 
said rack (28, 38, 44), and operative in response to 
said release of said locking device (54, 68, 70) by 
said retainer (82, 90) to positively move said locking 
device (54, 68, 70) into said locking engagement 
under the force of said spring (106). 

10. A vehicle steering column (10) comprising: 

a jacket assembly (12) including a lower jacket 
(14) and an upper jacket (1 6) thattelescopically 
receives the lower jacket (14); 
a telescopic steering shaft (22) journalled in the 


5 


BNSDOCID: <EP 1093990A2J_> 


9 


EP 1 093 990 A2 


10 


wedge lock (68) and acts on the compression 
bracket (28). 

16. A vehicle steering column (1 0) as set forth in claim 
5 10 wherein the at least one rake bracket (38) in- 
cludes a left rake bracket (38) and a right rake 
bracket (44) having a left rake slot (42) and a right 
rake slot (48) and a second wedge lock (70) on the 
rake bolt (54). 

10 

17. A vehicle steering column (10) comprising: 

a jacket assembly (12) including a lower jacket 
(14) and an upper jacket (1 6) thattelescopically 
15 receives the lower jacket (1 4); 

a telescopic steering shaft (22) journalled in the 
jacket assembly (12); 

a rake support (1 7) on the lower end of the low- 
er jacket (1 4) that pivotally supports the vehicle 

20 steering column (10) for pivotal movement 

about a transverse horizontal rake axis (62); 
a compression bracket (28) fixed to the upper 
jacket (16) and having a left telescope slot (34) 
and a right telescope slot (36); 

25 a left rake bracket (38) having a left rake slot 

(42) adjacent to the left telescope slot (34) of 
the compression bracket (28) and a right rake 
bracket (44) having a right rake slot (42) adja- 
cent to the right telescope slot (36) of the corn- 

30 pression bracket (28); 

a rake bolt (54) passing through the left rake 
slot (42). the left telescope slot (34), the right 
telescope slot (36), and the right rake slot (48); 
a left rake tooth rack (58) in the left rake slot 

35 (42) that faces away from the rake axis (62) and 

extends upward and rearwardly away from the 
rake axis (62); 

a right rake tooth rack (60) in the right rake slot 
(48) that faces away from the rake axis (62) and 
40 extends upward and radially away from the 

rake axis (62); 

a left telescope tooth rack (64) in the left tele- 
scope slot (34) that faces upwardly and a right 
telescope tooth rack (76) in the right telescope 
45 slot (36) that faces upwardly; 


jacket assembly (12): 

a rake support (1 7) on the lower end of the low- 
er jacket (14) that pivotally supports the vehicle 
steering column (10) for pivotal movement 
about a transverse horizontal rake axis (62); 
a compression bracket (28) fixed to the upper 
jacket (16) and having at least one telescope 
slot (34); 

at least one rake bracket (38), for supporting 

the compression bracket (28) and the upper 

jacket (1 6) having a rake slot (42); 

a rake bolt (54) passing through the rake slot 

(42) and the at least one telescope slot (34) that 

is tightened to fictionally hold a rake position 

and a telescope position; 

a rake tooth rake (58) in the rake slot (42) that 

faces away from the rake axis (62) and extends 

upward and rearwardly away from the rake axis 

(62); 

a telescope tooth rack (64) in the at least one 
telescope slot (34) that is substantially parallel 
to the steering shaft (22) and faces upwardly; 
a wedge lock (68) on the rake bolt (54) having 
a plurality of telescope teeth (72) cngagablc 
with the telescope tooth rack (64) and having a 
plurality of rake teeth (74) engagable with the 
rake tooth rack (58); and 
a connection between the rake bolt (54) and the 
wedge lock (68) that permits the telescope 
teeth (72) to move into engagement with the tel- 
escope tooth rack (64) in response to rotation 
of the rake bolt (54) to tighten the rake bolt (54). 

11. A vehicle steering column (10) as set forth in claim 

10 including a cam surface (105) on the rake bolt 
(54) that cams the telescope teeth (72) out of en- 
gagement with the telescope tooth rack (64) in re- 
sponse to rotation of the rake bolt (54) to loosen the 
rake bolt (54). 

12. A vehicle steering column (10) as set forth in claim 

11 including a cam surface (105) on the rake bolt 
(54) that cams the telescope teeth (72) toward en- 
gagement with the telescope tooth rack (64) in re- 
sponse to loosening the rake bolt (54). 

13. A vehicle steering column (10) as set forth in claim 
10 wherein the connection between the rake bolt 
(54) and the wedge lock (68) is a lost motion con- 
nection. 

14. A vehicle steering column (10) as set forth in claim 

13 including a spring (106) that biases the plurality 
of telescope teeth (72) on the wedge lock (68) to- 
ward the telescope tooth rack (64). 

15. A vehicle steering column (10) as set forth in claim 

14 wherein the spring (106) is attached to the 


a left wedge lock (68) on the rake bolt (54) hav- 
ing a plurality of left telescope teeth (72) enga- 
gable with the left telescope tooth rack (64) and 
a plurality of left rake teeth (74) engagable with 
the left rake tooth rack (58); 
a right wedge lock (70) on the rake bolt (54) 
having a plurality of right telescope teeth (76) 
engagable with the right telescope tooth rack 
(66) and a plurality of right rake teeth (78) en- 
gagable with the right rake tooth rack (60); 
a first fracturable rake bolt retainer (82) mount- 
ed on the rake bolt (54) and holding the right 
rake teeth (78) from engagement with the right 
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rake tooth rack (60) during adjustment and a 
second fracturable rake bolt retainer (90) 
mounted on the rake bolt (54) and holding the 
left rake teeth (74) from engagement with the 
left rake tooth rack (58) during adjustment; and 5 
at least one cam (140) secured to the rake bolt 
(54) which holds the left telescope teeth (72) 
out of engagement with the left telescope rack 
(64) and holds the right telescope teeth (76) out 
of engagement with the right telescope rack w 
(66) when the rake bolt (54) is loosened. 

18. A vehicle steering column (10) as set forth in claim 

17 including a lost motion connection between the 
rake bolt (54) and the left wedge lock (68) and right is 
wedge lock (70) that permit the left telescope teeth 
(72) to engage the left telescope tooth rack (64) and 
permit the right telescope teeth (76) to engage the 
right telescope tooth rack (66) when the rack bolt 
(54) is in a clamped position. 20 

19. A vehicle steering column (10) as set forth in claim 

18 including a left spring (106) that urges the left 
wedge lock (68) toward the left telescope tooth rack 
(64) and a right spring (108) that urges the right 25 
wedge lock (70) toward the right telescope tooth 
rack (66). 

20. A method of selectively locking an adjustable posi- 
tion steering column against adjustment, said meth- 30 
od comprising: 

fitting the column with a toothed rack (28, 38, 
44) associated with the adjustable components 
of the column; 35 
fitting the column with a toothed locking mech- 
anism (54, 58, 60) adjacent the rack (28, 38, 
44); and 

supporting the locking mechanism (54, 68, 70) 
such that during normal operation of the column 40 
the teeth (72, 76; 74, 80) of the locking mech- 
anism are out of engagement with the teeth (64, 
58, 60) of the rack (28, 38, 44) to permit adjust- 
ment in the position of the steering column, 
while causing the locking mechanism (54, 68, 45 
70) to move into locking engagement with the 
rack (28, 38, 44) in response to application of 
an impact force on the column in the direction 
of collapse during a collision event to positively 
lock the adjustable components of the column so 
against relative movement to enable controlled 
collapse of the column without relative move- 
ment of the adjustment components. 

21. The method of claim 20 including locking the col- 55 
umn against rake and telescoping movements by 
engagement of the locking mechanism (54, 68, 70) 
with the rack (28, 38, 44) during the collision event. 


22. The method of claim 20 including supporting the 
locking mechanism (54, 68, 70) out of locking en- 
gagement with a retainer(82, 96) which is operative 
to release the locking mechanism (54, 68, 70) upon 
application of the impact force. 

23. A method of operating a vehicle steering column 
(1 0) having a rake adjustment and a telescope ad- 
justment with a rake bracket (44), a rake slot (48) 
in the rake bracket (44), a rake tooth rack (60) on a 
rake slot side wall, a compression bracket (28), a 
telescope slot (36) in the compression bracket (28), 
a telescope tooth rack (66) on a telescope slot side 
wall, a wedge lock (70) with a plurality of telescope 
teeth (76) and a plurality of rake teeth (78), and a 
rake bolt (54) passing through the rake slot (48) and 
the telescope slot (36) and holding the wedge lock 
(70) in the rake slot (48) and in the telescope slot 
(36) comprising: 

loosening the rake bolt (54) and holding the plu- 
rality of telescope teeth (76) out of engagement 
with the telescope tooth rack (66) and holding 
the plurality of rake teeth (78) out of engage- 
ment with the rake tooth rack (60); 
selecting a telescope position and a rake posi- 
tion of the vehicle steering column (1 0); 
tightening the rake bolt (54) to frictionally hold 
the selected telescope position and rake posi- 
tion; 

moving the plurality of telescope teeth (76) into 
engagement with the telescope tooth rack 66 
when the rake bolt (54) is tightened while hold- 
ing the plurality of rake teeth (78) out of engage- 
ment with the rake tooth rack (60); 
sliding the compression bracket (28) relative to 
the rake bracket (44) while the rake bolt (54) is 
tightened; and 

moving the plurality of rake teeth (78) into en- 
gagement with the rake tooth rack (60) while 
sliding the compression bracket (28) relative to 
the rake bracket (44). 
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